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Ab s t r a c t
Fifteen	double-span	 reinforced	concrete	beams	(RC)	with	 the	addition	of	dispersed	 reinforcement	were	
examined	to	determine	the	effect	of	 the	reinforcement	on	the	shear	resistance	at	 the	support	area.	Asalt	
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1. Genesis of fiber reinforced concrete
A	long	time	ago,	cut	straw	or	hair	calf	were	added	to	the	manufacturing	process	of	clay,	
then	 there	 were	 already-banned	 asbestos	 fibers.	 In	 1910,	 the	 idea	 of	 adding	 small	 steel	
wires	which	were	to	improve	the	homogeneity	of	thick	reinforced	concrete	rods.	After	more	
than	50	years,	Romuldi	and	Batson	seriously	took	up	the	addition	of	steel	fibers	[1].	Their	
argument	 for	 improving	 the	 properties	 of	 concrete	with	 the	 addition	 of	 steel	 fibers	 holds	
true	and	has	been	confirmed	 in	a	number	of	 test	 results.	We	know	 that	 the	fibers	prevent	
initiation	of	 cracks	and	prevent	 their	propagation,	 increase	 tensile	 strength	and	 toughness	
of	 concrete.	The	 development	 of	materials	 technology	 has	 allowed	 for	 the	 production	 of	




















However,	only	very	 few	experimental	 tests	have	been	conducted	on	 the	RC	 two	span	
beams	 with	 non-metallic	 fibers,	 especially	 with	 basalt	 fiber	 reinforced	 polymers	 BFRP,	
having	very	high	resistance	against	corrosion.
It	 should	 be	 noted	 that	 the	 behavior	 of	 BFRP	 beams	 with	 steel	 flexural	 and	 shear	
reinforcement	is	not	fully	understood	due	to	a	very	complex	mechanism	of	failure,	depending	




2. Assumptions for the experimental studies
A	two-span	beam	with	fiber	reinforcement	as	an	alternative	to	traditional	reinforcement	
stirrups	was	used	as	the	research	case	study.	Five	test	series,	based	on	the	spacing	of	stirrups	
(Fig.	 1),	 were	 designed.	 In	 the	 first	 series	 of	 A-I	 100/100	 stirrup	 spacing,	 designed	 in	
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accordance	with	PN-EN,	each	subsequent	series	of	stirrups	amount	was	reduced	by	50%,	













good	workability	was	 obtained	 for	 all	mixtures,	 fiber	 congestion	was	 observed	 along	 the	










average	 shear	 stress	 (load)	versus	displacement	 response,	ultimate	 strength,	 failure	mode,	














T a b l e 	 1	




































Beams	of	 each	 series	were	 destroyed	 by	 shear.	Diagonal	 crack	 appeared	with	 section	




compression	 and	 shear-tension.	 For	 the	 failure	mode	 that	was	 considered:	 a	 combination	
of	 shear-compression	and	shear-tension	 failures,	 the	widening	of	 the	critical	crack	started	
at	 the	 reinforcement	 level	 and	extended	upwards,	 toward	 the	 loading	point.	Beam	 failure	
was	 triggered	 by	 the	 crushing	 of	 the	 concrete	 in	 the	 beam	 compression	 zone	 adjacent	 to	
the	loading	point,	accompanied	by	a	significant	splitting	along	the	top	layer	of	longitudinal	
tension	reinforcement.











stirrup	 reinforcement.	The	 increase	 in	 shear	 strength	 associated	with	 an	 increase	 in	 fiber	
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